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ABSTRACT: 

PROBLEM TO BE SOLVED: To determine the position of measuring points on a wafer 
even in the case of unknown rotating direction of the wafer. 

SOLUTION: Using a reference wafer, the rotation angle θ 1 , position of a 
positioning reference point RP position, and positions of measuring points 
PM1-PM15 are registered previously. Near the positioning reference point RP a 
first template image is taken, and near the measuring point a second template 
image is taken. For a wafer under test, the pattern matching using the first 
template image near the reference point RP is made to determine the rotation 
direction θ2 and position of the reference point RP of the wafer under 
test. Based on these and registered information using the reference wafer, the 
expected position of the measuring point is determined. The pattern matching 
using the second template near the expected position of the measuring point is 
made to determine the measured position of the measuring point. 
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im.frh\B\lKLX^&<r)X\ tSI5 : Wl-W4(i, Xlv 
A -f V S LT*S ^4 WSfntiWf* ^ vfcttJB fc 

[0 04 0] 05<7)X-r-yrS2T1S, >>xyNO+^{i 
(X^?>f 7*9 -f ySL30 *B«t6fc»fcflEffl 

f - -y T<mitiLtfmL - mL<7>w>is£.\,i . msn 
sg4^sfW4oj; $ izm&mtf-sttvb^tmtf 

&\,\ ZZX\ ZOn^iZii, -f-vTW-yl-LXttz 

i±LY<r> i / 2?t'(t , >xyNco+'C^^T^> Ltiimiza 

^XmtthkotZlXij^; 
[0 04 1] 05c7)XT-y7-S3T(i, 9flfBHg#|fi|ft 
5 0 (02) **, H«t*tii*it«x v yfll 

jwuc-t*. w^^-y'Jmcommumtixit. vxnz 
urns ld^cm^vKiu^u-^mmmmt 

hZttfX%%. 

[0042] 09^ l»saSlllWfefcJ:*lt«XvJ^f 
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fc. 2 &7tBSi& $ i S'4 Sr^ffatc 1 &7cS» LT . B 

s^^isit LT&fef h z. h . mum. 
180° o«at*)fc&«ft<o*sa!«sri*i*«iW6 ± ? 

gteSSfU.. t&ttfcf. xr-yji®^ ( XYxf-y'3 

0KiS»ffl^*l«fl4-cai^fcfllS*ffl|iHKft«f:-t6 
[OO4 3]01OftUL012t2:, V^/M-^-? 

i &m*xv ^mmmm^-tmrnrnx-h 
zmix^z. y^^u-^ffi-eji. a-f. nio 

(A-l) ttzit (A- 2) fciptiofr. x^i^iBR 
^MfJftS^X^BSS^o-y? (01 0c7)PHT'{i. 3 
X37o-y?) *£HHffifto*W>6aft*-ft. -r-r 
X\ rx-yiz-H^j li„ r 8jS»0B«O'5%f. ^ 
<fct lo?«*<7)HSffi#. i#i#(01O (A- 

i ) , ( a-2 ) cr><pmm) <ommmtm^xa 

1 0 < A- 1 ) T1±. Wft^a»#</)»3t#x y i/*B3g 
tLXimZtl&tfmZifiLXIo*). HI 0 (A-2) 
"Ctt. B*S^B^x^TS*fcLTSaS*l4tf 
BZmlX^h. x-yi^lS^MK'JJi. 3x3:/n-y;y 
££P881B«l*rCj££U yo-y^^tf*B^* J ±EO 

i. 

[00441010 (B-l) , (B-2)«. 

Xyx*BS££*j3X3 7'n-y?fc*fl/C\ itlfe 

tiftmzitizkizk^x. *¥X-yj;fitSEX-y>; 

Hi 0 (C)tt, 

* £ 3 x 3 Xo -y ? aBSB£fftfl £ 

[0045] 01 Hi, v<w<i/-?*m^x®t> 

il^TX .y */f| x t SEX >y i^tt y t , BtfrOfi 

i (a) iZTni-xoiz, m&<r)m.mm%.a\*. t 



an-' (y/x) T4;i^ixi>. ^dT. ftJKaJi. * 

witi**iti umwsvrnto) frt>$#mmizm'> 
tz%&x'h&. mm. 01 1 (b) <owtu. six 

•y yft^Ot* 1 )*?! -y xW4 ft«a<i 0 

• x-hhfmx*h. ttz. 01 1 (c) cofrtm. 

fffix -y S/ffifc*jpx -y s^tfWffii 1 frwc, AS 
a\±4<5° T*ifcW«T , #4. Srfc, ftJgaliO' ~~ 
1 80° cr,$mcr>m$:WZ>i><r)b-t&. 180° -36 

o- <7)$gH(i, o° -180° wm&kmteX'kz. 
[0046] 01 2{±, mMMLtzzmmsmn- 
mt. z(7)$>ffimw&frt>v<>i>*^i<—?mi l z£r>x 

mi 2 (a) iztFt&mmmm?i<izt3\,\x . 01 0 (a 

-1) ttMMlO (A-2) £0±?ix.yyiM4> 
'C«£fc-f£>3x3Xa-y?£fciiJU lyyl*^ 
tf# 3 x 3 fu -y ? fcol vcH 1 1 fcjjcfSWCftKa 
*«5&t&. 012 (B)Ji. Z0>iidLX&m)3x. 

7yj±x'hh. z.<rmx-\^ 4b' tiso* oeKt 
[0047] ±^L^ 1 iRTcsa^ft^y^;^^ 

W-^ffi*ffl^T«aiS*lfeffllSn6fl«alfc{i. 9 0 

• 0SS((SM^I.4-5^fi^^^i!tt.5.. JWTf 

01 3«, Awmmmtmmwmx'h 

h. 013 (A) tiS-fJ:3C W74 1«0fiiWrt 
fc^^5-f y S LC03c^#jgc7)B®* 5 l.X.TV^ 

. y xizitKX'bZ tw\ f 7 rco@^[6j 

^01 3 ( B) ~ (E ) O4WB<0V^T*i*»$H 
^T-r?*^^-rS ZktfX'Z %\,\ t¥->T, 
OiEtfiie^iStis 9 0*ii^4offlfKtiiKft 
^+coloTJ)S. 03OXr-yrS3ti'^T(i, 
;c04o<y)^fi=5rlsi^ , g<7)^-=5r< t h 1 o^ffllalfe^i 

[0048] ^rfc s Xx-yrs 3 t4J^T#fe<l4m 
x-y^*ffi?fifc-f-^ffllslteftS(±, 

S-SiffitTfci^. f--y7'i*i<olHl8S*^S©ie<) : 5ra? 

**. ttr>T. x77-fy5-f ysL^oiijSWB^ 
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[004 9] Xr7 7*S4T1i. ^T-/7-S3T^ai$ 
ft^jWc«fcr>Tfi ! 'fir3£fcj& , 'C*4. 111 0~ 

12(B) ntxh-ryAw—rmftrJifecofflmik 

X'h h H^i)HzX -> XVfefr & ZttfX'Zt. 

it. *-*13 6fc?x/*9B«*^LT*$»ttf. it 

-fmmmfctz zttfx-z & . wax y s/*hhii# 

fi*fe&$rlr>fc*rea**£fcli» Xf-y7-S5fc:i5U 
X. XY^x-^'Se^RlfSS («itf 1SIHJ-) fc'Jt 

**»9&tr.-*LT. Xr-yrS3^SS»T-r^; 

[0050] ^-5 LT. ffi@K«Sa 1 jWRftfetiS 
fcVxf yrS6fct5V>T, »®{iS&5t#8l 5 2 
*>\ »7 x \<9+<frff j£{C*3 l»T^ ? 5 -f 7*7 4 y S L<9 

£j£M£B£1S»{;:£tf«}:3fc:s XYx-r- S/*3 6?)@il 
;£f fa fc Ytt#i*jfcj&-»fcf- ■•/ TOW**) 4 WHofl*£ 

hit (m&-«R. »»-«■*. 

"408 fcjjcf 4 -5<^IW-W4 <9 {iatctm'&i -5 T 

^i. mimkttm 5 2 (02) a. xr-yrs 

LX, LY) fc, f»7WHMBB»ft. X^lftJtY* 
l"Ote**lW£»g*a»iSlttUfX? 7-f 77 4 y S 

mwm3-->7h5 0it. zff$m*tm9H&3 

3 (01) {CjUnLT, XYXf— x'3 6£?flj£-t*: 
-th. ffi@teftSa 1 izit 1/4(7)^51^$ #$> 

%cot\ 1 oosftic «* . nmwwx? y^y 

5-fvsL<03bSitMUcf»TS4tttHfe*v\ ceo 
Wtlftf x^+iMiafc 4"C>fc LT 9 0 • 

mmittmzmmzi&iix. Htra»s»t»» 

tfllf. X;?^ ^-f > S LOS&MtBfctfflf (-f & 

i>^aftfi«) <o^*8»s#*£ a. 01 

4 x ? 7 4 7*7 -r y s l w^ffiffi c»+-c^ 
^m^ittz^m^Lx^h. 0i4t^L^i3ts 

^x^CDEtStgfcfr (X?94 7*74 VSL) (TXfrlSjti, 

Hfcl/Ov&. Xr-yrS6Hi>V>T^^741t-ffi l 9 
iLCtfBl&fcrtX;? 1 3 6fc«*tSit4 . 
[0 0 5 1] 05<DXT-y7*S7T{±, XT-yTS6? 

w n^Bft^^ttEi 0 fcanHSftjsa 1 mm 



J&¥#1 5 2#. X? 54 7*54 ySL<9££PaOIE 

p-)iawf w&mshitmm&zftfc-tmizm 

ltd:. MxJfs 014fc"jr$\ *^74 l<?)lgffWa<7) 

J.— 1 3 6fc«*Sit3tM«±fc:teVAT> v 
^x^w^yr-f^x/NMxSrffl^, a-y/W&S 

tjx 0 &A,tzmmw&&wm-r zztizxix. x 7 
7 4 77 4 y s Lcos^+'CvfiiawJiffl^ mmzfr 

%.ir&Zbi> *JffiX-t> h . I«IT^WfiIJ 

m&n&izit, t-r. mfttt:XT--v7'S3tmm% 
nmkmtxmixvitiMi-ti. tlx. x?5K 

fy^ySLffiJi-y^iTmLtzW^^ibh. 

aSr, X9y4 7'y4VSL<vkm.W.t LX^t 
h. %ti, ^WaiOWfil^iSli, Xf-y'SS 
»6»ii»«3 5 (01 ) TK9a**ifcX-r-5>SiUR 

[00 5 2] %lcr>f-yy']/-hm&MP ncommjUQ 
at, X?74 y3tAPat«S®tt<?)*7-b y 
h (5x, »y) {4, 75^yMli7r^H39 

[0053] XryrS9t*li. X-f-yr S 7 t'EHEL 

!tB®o+*^/N*^-y v-yf->^ffl^ i (Ofyru 
-h®^ (tr/W^-ytt,^) ^OffiLTSili 
■T*. 01 5(4, »KOxVru-hBaMPa<oa« 

x^9>f 774 ysL^«ta(c«(t£#miBA (0 

15 (A) ) $\ 015 (B) t^-TJ: o &®m$ig. 

aimmm^izm^^x. mmkvwm*-? 

l 3 6fcH*tS. Bffi^meti, 77 -< y^jfctci-o 

f yrU-hB»MPakLTffifflTS=&Bfl^^-y 
* t flqSPtS*>S*»^ ! l ! 'JBrrS. f bMtKM P a 

tixmx'%mwv>-vtit, *cmw-> 
ft^o+co i ozmbix'% Kmww-y&mk 

•tl.. TyrU—hHffiMPat LXit. 9 0* 

fg^siSM^tt^'iiv^fflffiA^-y^ifi uv\ mwt 
■tax. 90- ffmn^mwmvc. oo' . iso 

• . 270" WIIWBffl*) <0^*fu6»*^rf 

X^7-f7'74ySLc0^i#)aomifWaa±, 
K^-TI. 4 OCOf - -y TO-f-fl-f noftWif^ it* cr> 
X\ Zi\b<n4-3<?>fi&<?>ft<7)l~?lz<?>*.-&tii&mi 
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OMfcA^-yfclg 1 OxVT'P- hWi&M P a b IX 

[00 54] m&oWfm afiiCT-yru-hmi&MP 

at LT®fflT'£ hWM/W-yifitF&L&yteliZ 
ii. 1]*yA lTWii/UfB^Sr*-? 1 3 6fc^ 

■tfr*. *LT. 7-yru-bmmAP atLx&mx-^ 
hmm'v>-ytfimmzA&imizm%.i-& . 

[0055] SS<«WartCfyri/- hB£&MP 
a t LT<£fflT# JM/tf-yiWJS^lcli. 
Hi 5 (B) . ( c ) iz^-fi. -5 fc s EH£&tf>B{fel*jA> 
£>7^7V-hB&MPai: UT»W*««tfl)"3aj 
•f. ^yrU-MSffiMPaWKHtt. a— f&WZ 

mr)#4yTiyrT>wxZ8\^xm%t&. t>? 

l/-M«MPatt. X^^-f^^SLWMM 

[0056] l35mir y7"S10T-{i. mi^-fVT" 
W-hB&MPa^Blfci:, -fxri— hB&MP a?) 
)9f£fin£&&£9£ (WilfH 1 5 ( c ) fc5rf£± 
£Qa) ©IB'mfa? 1 38^r7-f^>h 
^7 7^13 9 (02) Kfi83fl6. fcfc, X« 

[00573 H6<07of 7 7'S 1 1 T'li. JL— tf->\ E| 
C LTflJ 0 UJ LfcrVTV- hBAM P a<9ffi5g<7>#fi 
(W^.tfB$ftO3B#c0*|tJ) -)iAlK<oii^r 

isi (o- Dvit&b&zuzi^x, mmmnm 

a lWKMIilK. mm. HI 5 <B) tip 
t i 3 fc. ffllalfeftSa 1 «»-miHH0 fcHWKLfcB* 
CHUT. ^ItCDS^W^xAJi^COS^^D 
wltLTf&Jg$ft6. =5r*k i-if^^-ti-rt, @» 
WtBMh03mri*l*qBlttri*lDwli: i 

<rmm%\ziDsfrt>, vx^immimmuftDuitx' 

OftflTC**. «-»T. HI 5 ( B ) 

*x>NWHtoaW*rtfc. «K03i**rtJ»Wo3Sri»l 
fc»RLfc*aictt, WWx^EIKftflBia 1 bit 

fiftKfc=Sr*. 0Utf. HI 5 (B) OtfJRfcfc^T. 
Wtf-<91 2ll£frfl#?xAj^&<9^;^fcLTS!R 
SluMtefctt, ae»«?x/w>liM8ftKtt, ( « l + 9 
0' ) fc^S. H6cDXf-y7*Sl 2T'li. -lOEHsfc 
Jga 1 Offitfr 5 -f * y r^H39 

[0058] 1 3T-fct HSt5f-/r<0X 

774 yxAwuzmtofmykixiizxYz 



O-TifcioT, ^lcDry7V-haOIMPat|5lU. 

b^a-^-> (v-yf-y^'A-^-y) zm&tz>. hi 

6li. XT77S13, SI 4cO*rart^£3jrf IftHJll 
T^S. COfltm, UltOryrU-hBffiMPaCO 

mzwrw bz&®zitxu&. mt&h^^rnx? 
izm&Lx^xi>£\.\ znm (auRiau) wbti* 

ft&BfgO** 1 ^. IglOf-yT'U— hStfeMPatC-7 

[0 0 59] ^f77S14tli, ?7f^V-y 
MPb^ajDttC, *<D3BWSQbOjMi«iW- 
6. f LT, 2-POBfilA-^-yMPa, MPbO**fS 
£Qa, QbH±SrlSJCiattLltf)*l*ltLT. »2tf) 
m^Qb*^|glO«^Qa(C(6]d^|S] (£2&&cD 

Qbo&gHi, ZT- : J&M&e>mmbLX$tbt,tLX 

m^famctmx-i&tbh z. t & . 

[0060] CKOlQfcpJ-Cte. Hi 5 ( B ) K^-f 
iftfial^OC ^£<^t&MDL10|iflEft£ 
<9lSra*«7xAC0lHlK^SfcL.Tffiffl-tl.. 20(00 

-fitSrlsI^Kt LTSKLTti^. fflU. B<1a^ 

-y<m&&nmkXfa<omm%Le larx-hK mm 
ft&ai£^himmz®fex'*&b^oms&)ih&. 

ifi*LfcH3 (A) CjK$*VO>!>0l£flJ£<9 1«, CI 

[0 06 1]H6c7)Xr-/7'S16T'(i. W,2<?>X?y 
Afy-iyiZ&Ph mi{>)<n®M#W&tl. 77 
-f^>hit#7r^/H 3 9\,z{m%ixh. «itf. m 
2<0X^5-f75^>-3c^PbtVy^-y^A^-yM 
PbkoCtjtBMMi. gSi^x^-^-f yMPa 
t T>7>- hB^M Pat <0ffllWfl5i:» U^fcOfc 

fijesfi*. ^2<7)Xi?7-<y9-f y£APb 

OfdMi. ~?«/1~>7'*?-yMPb<Dgmfi.Qb<DGL 
W.b. W.l<nz9y47y-iy-£.&PabT'yyi'-Y 

mm p a iom^Q a com&mb izm^ ^xnaiz 
tih. 

[0062] ht\^t. W,\<r>X?y47y4y>-%AP 

*<nw&mbm®.<?ytmzir>x. w.2<ox77>{7 
ym&Pb?>m.tm%.tz>};oizixi>&\,\ t 

%hh. %2<?>X7y4 7'y-<>-£&Pb?>m.*. i 
-*WM[tTtJ:<. 4fc. m2coffigWbrtoBtfe 
5rfS«rri»C:tKJ:-oT. ^2<?)X^7'f 7'7'f ^35^ 
P b OfitBS: SimceK%t & J: o fc LT t, «t v\ 
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[00 6 33 16£OXf77Sl 7T'{i. 2r>(F>X?y 

ft. ®.m-£bvmm& (03 (axojsrp) ttxr 

y<i*-y\-fflH7T4>Vl 3 9(c:&#$ft&. Zco&W 

OJSUS (^&fc^xAjfi&&<OJffi«Ij£i) fcLT&ffl 

ft** X? 94 7*94 yfa^^ftSt&^SVHcWft 
#fl£J>&2^<?)X;7 74794y3c£Pa, PbcOJ^ 

[0064]$*. ffi^b-frffiPjftfc LTIi. ^coffi 

VMPa, MPb<7)g2&£Qa. QbO>MQa b£ft 

-X7"94 7^4 yg&Pa, Pb igSp.£Qa, Qb(7) 
•*»«> 1 . {ag^*>*SJi.'Si: LtaSW h Z b 

t>*rflres>&. 

[0065] fcLbO^^x^W^ffi^cJ; -5 
9fi$ftS. 

(a) x/\ffmmfi&a it. wm&twk* 

( b ) m 1 <0f^7U- hB&M P acoB^T-^ ; 

( c ) f-yr v- vw&nm>&& a , q b <nwm. •. 

(d) f-^rU-bBMOS^Qa, Qb*>£>-?-*i-? 
iicr>X77-<t77-<(y£&Pa, PbtT<r>^m<r>^7 
■tvb (dx, 8y) ; 

( e ) &M&*>itim&P a bOOKB. 

[0066] zti^commi. xf-^iiik^xA 
( rgg^jraffiftftiHBj m&) x-hh. znm 

[ o o 6 7 ] , xr-yaawi: v^immz. 
T7 4 v$mzi oT«st«5fcsaft-r* - 1 a s t£ 

Scot', JJeoBB£#J^B^BB#<W<o*»tf> 

mmmt. xy—^m^mmmbixmLxi,^ 

[0068] D. *P«7x/\*Blftt:7r4V7?4> 
>-h**iS:H17tt. Pl^xAWF UI^7r 
4 VT^^^ybBuMa^WISr^-f 7o-f+-bt 



Fl±<OlgS4)S!$&3iPMl~PMl 5 (^3 ( A ) 

fcvvc&ft-e^-f ) ofia (fiM^-a-s^ARPtio 

ffitfflWrffiWWR) «T«>J:3fcLT9tt3ft*. 
[0069] T.r y7-S2 1t1i. B5££ <0>R{fB3 
(A) OPM 1 ) SrtglFrtt^Offljf «r*«|fi5gL 
T. XYXt->?3 6 H18J4. i#S 

WSJ^iPM i fc£tf«»W ( i ) Sr^-tlMBflHT'J) 
&. £^«ifW ( i ) fcL T7 * y^ftti-^TS^ 
xAWFl^tlslgftSa 1 fc'ttlsHE L£f£<50B<$£iK 

[ 0 0 7 0 ] IE 1 7<07t- 7 7S22 Tli, 

1 8fcSrf BBS±-C i #BOffl5&£PM i <0&g£. V 

£"0*4 yf -f yf-r'U zzm^XUfficfh. 
BJ&SPM iOJSBB (Xi . Y i ) ti x T94;><yi- 
M7r^f;H3 9l:fiSff?W. Xf77S2 3t 
it. a&SPMitfBSflftfc^T. 3l2tf>T XTV-h 
IfMRa (^2c0xy7V-hB^) t LTBflJ&B 
fi^^-y^a--iftffi|-t. m2cof yrw-hBBM 
RafcLTjMWrHft^-^i. 9 0 * OfflftBOEl 
K^fett^il^B^^^-Vf ftSC k#i? 4 U>. 
[0071] aflJ5rBtt/t^-y36«I.v^Sfts fc . x 

T77s 2 4 trfc^T . %oM&>-vr-yti l wm<r)*&. 

iztch t o [:XYXf-y'3 60&B&jl-~ tWt®g-f 
-E-UT. Xr-y7S2 5£fcUT$l!¥j<9BB£K 

[0072] Xf'/7S2 6Tl±. J--if*^2c0x> 

ru-hB^MPa<offlJSSrJ§^ts,rtfc:J:-5-Cs IS 

2 <t>t yy v- y w& m r a coiif- ^ £ « 0 Sb L , 

f^*Ra^)II(x, y) ttttcffiff-f*. 
[0073] S2«fy71/-MiMRal±, 

ry T9-f ^ y vwmx^hittcw. i cor^ri^- 

hBtlMPa (HI 5 (C) ) i:Rtt><0?*oTiJ: 
(C. ^-yv-yf-y^Sl 5 4 (02) Ml CO 

Tyru- hWi&up a^m^tz^9-y? •y^-yy^t 
mm ^xm&R a mwmizth . 

[0 0 74] *T'y7S2 7-m, Sg2<7)Ty7W-h 
ItMRaO»^Rai^. i ^gcOSI^PM i 4 
T'^XJf^tY^gtO^-T'-fe-yh (AX, AY) ZlfLib 

PMioesii. jL-irte.koTjjtesft*. cioji® 

W7t 7 h (AX. AY)(i s i#B<y)ffl^PM i 
<0jfi»fcflqtr6fft2<0TyrU-hBBMRaf:. i 

[0075] 7.r-y7S28T1±, ftOM}g^2b««> 

s*^JBr$ft, mmi&im&igiinz&AT v?s 

2H,zmO. ±^Uc7.x-y7 , S2 1~S2 7<y)«ia*< 

^yji^fti.. ^xcom^izmtxxr-yrs 

2 1-S 2 7</)Ma* { ll7-t«»k , WxAWF 1 T* 
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[00 76] m2<7)y-yy^-Y-m&MRakL 

Xii . £Ttf*g£K*f LT l o^Wi/ v - y 

[ 0 0 7 7 ] ±a x AWF 1 <D7 r 4 V77 

(a) §g2<0-f>7>-Mj^MRa(7)S^T-^ ; 

(b) 3&2<7)ryTU-h®&MRa<7)»*feSiRacOffi 

a (-f^^^Rafcaa^-arSii^RPt^ 
an$) ; 

(c) ^20T>7V-h®«MRaW»^Ratji 
5££PMii:<7)J^gl<7>:*7-fe-yh (AX. AY) . 

[0078] iMicrmmz. ^^mmmza^x. # 

@M8i%ffflZm^Z>Zk££iX. a£-)xA|;ti 
[00 7 9] Srfc, Xf-y'SSIWiAlHtii 
tt(c***i6&lHtti, x^-v&mn&BMk ix 

m$ixi>x<. ttz. tx'vmmommtLxmi 

[0080] Srfc. Sl^iAWF 1 £RILTt4, 01 

mm. miiz^mwtfm.mx'hh^isiz 

\t. S^iAWF lMMg^PM l-PMl 
5 \,ZH ^X •> iASloIf«§ti6. 
[0081] E. mZfc f 7x'\Zm^?V774 X> 
h«yi:1*a!l^xAWF2{C»LTi, P-?i/\W 
F 1 fcHfcMJgtfKfcvvCH CfiJJSiiyi (MttfKJVa 
5£) * { »T$*U>. L*»U «affifxAWF2*«XY 
Xr-x3 6t=aa^iutl^tc«, «MS'7xAWF2 

omefts^aj^T'. sm»7 x aw f 1 1 m tw%. 

mzTn--fi{{L : mtbX'Z&J;?l,zXYXT- : J3 6 

o&m&mzit&zttfx'Z*^. zzx\ mmfev 
x'WF2iz^x(ow%$m$:mftt2>mz. t-r* 
VTizmntirvTy-ixyhimizx-ix. *<m 

fctfg*&&o{iai«i, WJS-^xAco^iA^^fc 

wuct^r. ^m^mwmismzm^h. 

[00 82] El 9feiliT12 0(i, WS&?)x.WT 

vryj x>hmm<7&mt:*-mwmx'hz>. x=f -, 

7'Sl~S6£T'08«I{i, 05{C^U3t^S»7xAtC 
Wt&r'J77'f^>-M5J!iai;|5lfC*)S. dW^J; 



it« ^xac94^3!t<o;*:?7 4 774 y&5<9if<£ 
aflRoaafi*. 132 m. atag»>xAt:Rjgs*ifc 

mt LtmmmLttii. mi 9oxf yysuzts 

d^ame^Ka 2prtt. 90° 0)S8fgO 
^FH^fc^fLT^S. SSfflg»>xAtfcv^T«, 'FH 
£S*]D»<»3BIII«ft«S' rraaCftftj fctu? 

[0 08 3] Xr-y 7'S 3 IT'Ji. A^-y? yf-y^ 
*S1 5 4 (H2) £<9«»WcF»W)BflU=HL 
T. ^^x^NWmf^attsv^TSH^iiJtSlKO-ry 
7V- h WSMP a Srffl^Tt A^->?7 1-V7*m& 

mi. 

[0 084] I32 2U. m&ZVxJMzmt &'W-> 

vvi-yynm&ifi-twmx'bz,. a-f. 1122 

(A) (C^-f^K^iUt®®$r N r~7 4ygmzi.n 
Xl>tia®%;ftma 2 prt&mtM *) J-OOIkLT „ 13 2 2 

(B) fcrS-tJdSrMfcSrf&fct-S. -?"tT, EPRf&O 
Sfi&flKtnvt, ^l«f>ri'-MiMPaJ:7 7 

^y?1rhmw^-yz^9-y-?v^y7'®mzk 

-yxmmtl. ZCO®. H2 2 (C) fc^rfiofc:, 9 
0' ^0@tEL£40c9f-yru-bMffi£^i6ftsj£L 
XH<Ztmtt\,\ tlX. Ztlt><V4lcr>7-y7 

u-hM&wt>x\ -? -/i-yy^w^m^hTyr 
v—hW&Ztim.l. z.h.\,z-?vi-yyi,tzm&W- 

132 2 (B)coW-Cli, 180* HIteOTy7V-h@ 

mawi-yym&hm^. vt-ox. znwm&vx. 

A<oanHgftjKa2«. (a2pr+18 0° ) T'ASC: 

A7-yv7fy/CJ:-)t, TWSCMCo 2 P r^ 
BteStJWfflLT. fi0teft««2O<IS:^^^i: 
^•C#S. ^rfc, @K^^4o<?5f >7*U-hM»{c 
B®f*»tfe*lfcftK(0* . 90° . 180' . 270 
• ) £0-5 A^-y-7.y^y^cioTiMtR$il^ 

[0 08 5] 132 314. WKfefr x'WHm&i&a 

2[rbm®nfima2k<m®i7&wm?t>i>. =f 

*>s IftaSS^xAcOilSSS^ (X^5-f 77-fVSL) 
«2ti. ^T-y*IHW)»K5»rtlDs*»«». >)x/\i 

yMPc*<iEi!i (132 2 (O cofcijj<7)f yru-h® 
CKcoi^i^t) UdSfc, B#ttco3B#^risjSr(n|<^rr«]T-J> 
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ifihh. hhbA,. Ztlt><?)ft&a2pr, a21ML^ 

[0 0 86] 01 90Xf7rS3 2tll 7 7 f^ 
A7-yMPc <0S*j£Q c <Offig|#7 7 4 -X y h 
7r>f/H 3 9£«#Sii6. 02 OcOXr 77S 3 3 

fc. g^x^SIIICft&a lfc^M* («2-fl 
1) kLT^ISiiS. 

[0 0 88] Xf"yrS3 4"CfcL A7-yv7fy;' 
<OBIi*>4>. 7 7 f y/A7-yM P c oi6eft:j) ^1 
im;7^77^^Pc (023) crt&MZM-tt 
H2 4«, Vyf^^-yMPc^S^Q 

cL §Sl<?)*?74 754 >^PcfcoHHSfcSi" 
m?li. 02 4 ( a) - (d) £^-r4ocov^>^ 

[0 0 89] (a)77fy/M^0g£O^: 
Xc=Xs+£x, Yc=Ys+^y 

[0090] ( b ) V y f-y^#JK#9 0S^*& : 
Xc=Xs+£y, Yc=Ys-£x 

[0091] (c) vv^yyftmnso&nm-s- 

Xc=Xs~^x, Yc=Ys-^y 

[00 92] (d) Vv*>?ftfflt21Q&<r)W&: 
Xc=Xs-5y, Yc=Ys+^x 

[0093] ZZX\ 5x, Syfct bu&UiS^x 

fy71/-MlMPa^»Qa (Hi 6) fc. * 
<0>S$<DX ? ^ 4 y y A P a t (nfflg&itV -fe y 
£<9ffigitf):t7-fey h (^x, £y) SrfflU 

c*^ x?54 754y^Pc<offi&£±fe<o«J:3 

ftSS^x^WF 2 Sr^HCftJKa 2prfc**t0CS-li: 
fc«B!i<0t>^c0T. ±fe^4o<50^cO#il^k LT 
tt. ^»ifeftJga 2prfc'tt@»E^S J: 3fc77 4 >Sg 

[0 0 94] H2 0tf)XT'yrS3 5T'kt 2ocD@<0 

x?54 754 y^^iHfrtK^trtaiBtaasg^x 

AWF2SSWS-&S. 02 514. WK^xAfcil^ 



T^Snfc2ooaifOR|ffi^S^1llBjH-e*4. tt 
805^x^(7)200)*? 54 754>-3o&Pc, PdcO 
ffiEHffiU* *x'\a«3Rfc*5Vv^ S*»)x/W>2o 
<F>x?yA :/^y3o£{i§Pa, PbotMBWRfcfl 
ftoT. 2#B«0X?54 794>3&&Pd 
14. &to<0X?54 7J4>$Z&Pcfrt>^ S^^x^ 
1 fcfflS"rStt»L2t0*l6l(Cffiofc*ffiltCff 
4t^o 2§@tf)X??4:/54 yMPdCXYXf 

-iS36t&mii:&mbnt* mm±>\<r>2mm 
H2 5^2#a<oaiFwd36«afesii4. 

[009 5] 02Otf)Xr-yrS3 6T1i. 2§@com 
»Wd<9Bfl^»;WR£*u aHHEft«a23t*ttH«S: 

xw-yvy*>r*gfrtz>. :<0A7-y7 7 f 
V:/T14. ^icOr^^-hB&MPafcSi— StL 
3tVyf-y^y\^-yMPdcoS»^Qd (025) <D 

[0096] Xf77S 3 7 Wi, ®fefrfr&£¥Rl 
5 8 (02) tf s 2mmm&Qc, QdcOjilfcfrftD 

L2cDm&n&0 2t:$ztf>z>. zcom&n&e 2&. 

[0097] 7/S 3 8Ttt. 2^>EWv1-yy 
^-VMPd^oaBpjSQd^fflS^. 2£@<?)X? 

14. m»U3tH2 4fc5rft(7)i:HfCftS. Xfvr 
S3 9T14. lj£Bfc2jjSBO*?54754:yX*P 
c, Pd^+MPcd (M2 5) 0)Jm*%tbZ. Z 

^MPcdii, v±^mmmz&w&i%&tzc& t > 
mm&bitmm&RP (H3 <b> j tLTttflisft. 

[0098] »»)x AWF 1 1 tBK^x AWF 2 k 
<DfflS*W£IHI£ftKtt. ttffl^x^Nfct$Jt*ffif/SiO 
ii^r^DL2^l51l^iJ^^2i:. S»*xAfc£ft£g 
m^^te^DLltfOIaWEftjg^ 1 fc£ffllvCi«SSK 

[ 0 0 9 9 ] 02 6(4. Af»«^ffi#EnEAft£«A& 
1&*7FiWm?bl>. 02 6 (A) (4, S^x^ 
IZffl IX'& titltz 2 O^jSQ a , Qb^JS^iS^L 

*fiDL«i. *2eO»jjSQbfrfe»l^««jSQafc 

LUT^ffEI>)fcii->fcftflET**. 02 6 (B) 
lis t^^xAfcHLT»feftfc2o^)3B*i^Qc > 

c, Qd*li^«S*rtlDL2fc. S2^)SVj£Qd^ 
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h. Zcr,Xol,Z. ^^xAKfctf&ajtfrfiDLlWIII 

mnme2i>. H-ftLmt^z^xm^tixn 
[oioo] fcc*r. aaijE^x^iiMsftis <bk 

tto) t«W>6*ffikLT«. flS<0*ffifc#ife*l4. 
H2 7I4. Slaieftfial. «2Jffl^/;ii«lH|g 

MWJiftjesifetwftwjH-c**. fflsfe^a i . 

AS-jT. SIUK«S(7)lfe«-Aa=a2-a 1 
2r. £^xAfc»£^xA^ffltfW&@!i£A«fc 
•fftikJiffr**. fflU ±^UclHlteft«(91. 6 2 
OTHiiK SHCAfta 1 , a 2 i 0 fc*fltt*K^<0T. 
*Wffift[Il!|feftgA<?k, SI!MEftftfi»6tt£3*ifcffl 
*f SHEAS A a J: 0 t,iS^\ 
[0101] 1 5 8*5«-)x^ 

I 0 1 0 2 ] 1 : a»?xAC5jS»flagea«0 1 

[0103] 2ii£2 : £W x^vOfflHKftJKa 1 fc . 
««e'>x/v>«l|lWE«K«2fc<?3»»AaA»^. M# 

2ti. H2 7£5pL7tt>OT'&£. i^^TffiSrffl^SlS 
£{c<2\ ^^x/vWjS^xAfcfcvvc. ^<fc 

[ 0 1 0 4 ] #&3 : INte9x'>aaiffteHEft«* 
LTfflJB**. 1226 (B) *»fe»*J:^fc. BftXH 

«iK^2{i, x^-i;mmik<vm-ftftDsfrt,. 

xAJiH5Ro3*g*l6lDL2^T'^lHWEftKT'*>&. 
& <9 2 WMZ IX Hi k%t h Z k tmmx'h 

«*(BK*|6|> kLTfciK CO*a3lci:ixJf. 
^6>>xAA>(5>o«*t«*ia«K«KT1i^<, Xr-y 

mw&mfevmmm s srsmi: LfcetfEAs < ig 



[0105] WiA : WW&x^ffWmfttiLa 2% 

6. *ffi3i:|sl^lc. B(B?JEa2K-S 

«£iD*4fctt»«Lfc«S\ «a*«7xy\<0|llKft« 

to) *im£ft&x'% 2>tHdn&&t>&. 

[0 106] kZbX\ mmVxJWTVTyJ X> 

Hester. (m&bitmm&RP ms) co&w. 

k. \9\Gft&e2k#W&Ztitz0)X\ ztit>*mnx 

xr-^mm>n^mkms^^xJ\<o^^\mmk 

<?>®m&li:fioZ.ktfX~&l. zni.oKfflgmH* 
Z>. LfrL* 70774 X> hjmTftt>tlM& 

[0107181 (OfflMli. &M%.Vx'\ff)®W$md 
2<nwm:hh. IMUzXotz, ®$zftme2tt. 2 
®W?->v-yT->?X'i%L>iit:mm&Qc , Qd^ 
&m.frt>Vi%.Ztih. tot, A7-y77fy^cti 
*t4fflB^**aftl&t J: ->X . ®!|£flSe 2 iOdtcPJI 

Mzti&mfeAo'fmm.k. zmmm (^aea) 
o mmm b . mnnme 2 ff&mztsBt 

«MBi. ffl3^**«MS[RP*»feav«j&jcaif* 
t0108]82<OHH<±. XYXf-y'3 6W^SW 

[0109] 83c0|3]|i(i, >>x Ai#«)ti)^»S 
T-J>&. aBP^xAktlSK^xATtlfcfcA** 1 ^ 
SWT, iO*8ttJ:oTffiB^**!fl3l!6«»4f-i. 

[0110] dcoi -5 te s a^OSHfclJ: o taj^tW 

m$bitwm<mi-i-z>e>x'. zff8gm&t&T£. 

[01 1 1] F. S^^xAfc/HV^-MyT?-* 
^yh«0.a:E2 8«i. HMWiAtii^T-fv 
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»s^xAO[iiteftjga2, 02 k, cate***** 
$ its m&wmmPM* . r ^snea j * fctt r 

it j inf*. 

[0112] Xf-yrS4 2 "TO, ffiej&i&ftOBtt* 
BB1», T l JT7'f^yb*!3iaT*i6^ffll5]^««2 

9-f * v Maatfefrj-SH 1 8<oa«t boh t t>crc 

[0 1 1 3] El2 8tOXr-y7-S4 3T'(±. ^2cOf-y 
7*1'— hllMRa (018) SrAJUfc^-yv/f- 
ymf\>\ ?7f>^7-yMRb (029) 
5££*l&. XT-v7S44TI,i. Vv+V?W-VVi 
Rb<0^j±rRbt7)®l£#S5£-f£„ Xf7rS4 5T' 

SJ&&PM i k«SjiSRa<0«IK0*7-b-y hAX, A 

YfHiE-rs i t izx o-c. »&sp m i omw&w:* 

mmmmiz^mtih. doaBt^PMio 
SfswaaBcfieoT . si^ro-ysrais^PM i iznm 

[o 1 1 41 132 8coxf--xrs4 6-m, ffficosj^s 

X-/7-S4 KcM-3TXx-y7-S4 1 ~ S 4 5 c^S** 
PM1~PM1 5 (03) £OWt s XT-y7"S4 1~ 

>y7S4 6£D|gtCff5,rka*-C#S. t^T 
<^HS^tHtTXr-yrS4 1-S4 5ZimLXm 

£oizlXi>i^. 

[0 115] ZcDiolz, ±ISSI*6MT'{i, 7V7y-i 

rp (=Pcd) oaiHfcsa&fittfct:. *^>hhk 

misbitwmm p k ^xaawfi&k 
t» aj8^x>»^igBcoai^i<oag&^ajLt. * 



[ 0 1 1 6 ] G. g2 93101 : _h»Lfc* 1 J«tttC 

77-f^ybffl^^aisiissas^xA^ffl^i 

If, yrJyTyjjyhtimZ'-mt&ztifflmiz 
I o 1 1 7 ] t z\^x\ at i mmx'wvzi: 3 1. r 

VTyJJy htBMX'ii'V x.'sq>&&< ff)2m*-7 7 

-c/^-fv^Pc. p d<m.mx'%ti?tiw-y? 

•xf-y^S:tfV\ 2yF^-?-yf-y^&£Qc, Qd 
*m>xm&l%$:mLLX^tz. $tz^ 2&<?)X?y 
4 7*54 V305P c , P d<9{iS^lig£;b€g2P/£ 
RP ( = Pcd) <AffiH£:£»Tl.vfc. dcOkl^, "?<y 

l-yyjw-yomm&o. c . q dco&w.i/zu^-com 

1 0 1 1 8 ] 03 OH. ffilE^fc^SftSR Pfr&fflse 

^pm i a-cwffiitk . &w£hitimk<r>mm*-t 
mmmx-hh. zzx-imzmiti-ztzMz. 
y^v^y?w\-<mmmmx'*ht-th. zcot 
mmm3o (b) iz^-txuz. famitb-ttrnm 

&R P frt>W&!ZPM 5 £ X'commtf® 3 0 mmTh 
{iMkH«l{51kc0l£) *"±5/xmT'^-5kiS*g'r5. 

i«xaai^*)«siai. in]fefEi^6'2copji^<9 

fSHtes fi[g^*Hi:S'f^iRP* 1 A.<OffiStt:JtWrs. 
Wilf . fia^^m*R P*» t» 1 0 0 mmWlfc 
M5jMPM 1 (cfc^Tfi. {ia^-tiriSHiii 16.7 
//mk^rS. HF*S*litt«**>*«W»«± 1 0 
ju mT'S) S k <55&f S k . 10 0m mJtflfcffirctiJ! 

[0119] *i-eift2jafcw-*tt. ffia^^«6^ 

RP4»fc«&fIPM i t X-(rmmtm%m L m a xUIT 
Oli^fctt. 7r^y77-f^VhJiia^B5L. r»j 
77^^<yhffi« ( ftB£ir£«!U£R PiOiigk IhHS 

as«2, ^2) m^xn&ztih^m&m. *<n 

MJ&SPM i ^SS&Sk LT8JIH-&. CiS^ 

4>««wsRP3&»fe«3&«PM i tx'vmmmmL 

raaxiD^V^KIl -Ir^fflU^iPM i to^T 

7 t ^ y 7 7 ^ x y b »i» ffo x mmm. *&&t 
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i o 1 2 o ] mm. H3o (a) ^ti^^iA 

±fcPMl~PM15«15^BW)j|jejjSCO^%, QM 
£fctf^j£RP*>*>¥g6 0mm<0&Hrt (0cd®H 
TtS* l *UtROrt(H) £*S4rX0«[&£PM5. PM 
8, PM11, PM1 3tC-?^T{i:7r-< yTy4XV 

[0 12 1] i<?)St2SQt«"«i. Cffl£*>«»Sj&R 
P*»fe«€<0«5llrtt*i»ffijiSKHILTtt. 7r-fy 

[0 122] H. H3JtW:ft3!ttMfci)lrYCt>. 
» 2 HSfe^iJ t fttt fc . «fefitf5fifflfci5 IX . 7 r -f y 

U 3S2§e*Wfc#S:40>tt. 7r4y774.xyB!i 

owe. 7r-fyr5'f>vh«a**PM-*J:'3fcL 

[ o 1 2 3 1 03 1 a, m3mm^mmm.<r>-m 
tmwmvhb. w&m&mt. H3o <a> t 

ffofcft, PM1-PM1 5C01 5->-m<oil^^» c: 

max ( = 6 0mm) ElT<0*£*:tt. -£<D)i5gj£PM 
i <97 r A >Tv4 * V U8S***l,T tWXZtlh 

[ 0 1 2 4 ] 03 1 fc»WC. fiHfe*>-g£*AR P*> 
fe*ttO»eiSPM14T<OffiW4Bf3ettLmax (6 
0 mm) A9t>**V^T» dOfill^PM 1 ttoWC 
(17 r -Y yr 5 -f * y hWISrtT^T^SIfiaSr^-r 
4. £0«^PMljK>E«Lmaxtf)Effltt. 0+ 
T'5£t8T-75§*VO>3>. l»aoaJSjSPMl*»^>2# 
a<08I^PM2*TO!Eiat(iLmaxJ3lTT*S. Z 
ZX\ 2#B«W&SPM2t«LTtt. 7r^yr5 
4>yMB«HWrt-4. JaTfWKc. #SI££rfc(c 
7 r 4 yr p< y M8i*«*-f*4»if -5 
4. 7r-fy75'fp<yh«HI* 1 ^T§iiSfll 
0+T*SAT*-taS^iPMl, PM4 . PM 
6, PM8, PM10. PM12. PM1 3c07yJ9r?) 
*fc&»5\ f60SI^-C{i7r'fyr7^^yh5!ia2: 
«a&-CS4. 

[0125] jam*. 7 r 4 y75-f .* y hJt&JIS:* 
•tfcW&li* r7r4XT9'M:'h**W&S[j k 
. 7r-fy7^'f>yh *ffljWf*;b*ifcMejfi* 



[01 263 77^ y 75-f > y hma&ftosfltt 
Stiu foifi»fc**7T-fy7?'f^yhaf«&So 
TOHiSfc HWagJ: WdiaWHT , 7 r >f y7 

> y h^s^6<o^«i{ig£ffluE-t4 ztizz-o 

•y > y hara^©^wMt ^(affltowjERias 

m^x. yrAyry^^yh^mm^.A^mimi 
T7jy%®tbnmmb. *>4w±, 77-077 
-r * y h^fes^aMaat isMfiat o-f juta* 

MEU CLfttfca^VvC7r-f y75-f*yMS*j| 

$s&?>5s«H&a£*ai-f 4 ± 0 k-t 4 ^ 1 1> 4 . 

[0 1 27 3 =5nB, »3Se*Mt4JV^Tt>, «2Htt0l 
tH*t. fil^W WR P A^^WLm a x 
fclToa&Sfcovvtti. 7T4yTv4*yV®m: 

[01281 ja±»HB ut ± a fc . ^3 mmm-it. ? 

tcov^xti. 7T-iyTy4 xy\-$m*'-&i%LX. 7 
r y 77 > y h»MJ&&0TO<Mi j*»fi»fc <o 

■ftimzm^x. tnmfe&co^w&wzmiE-tbx 

^*<ojwii«afc«»r * ; t h . 

[ o 1 2 9 3 ^<o%B^e^itate^)itm 

[0 1 30 3 ( 1 ) ±EjSKWte:Bvvt, a-H9*7 

#^t4J:3fc:LTtJ:<, itt. V7 b-7x7{c«J:-> 
TS8SSiiTvvt«*tf5-»t:-'N-H'>x7t:S#jii 

[01313 ( 2 ) ffiate*rtir2flS£RP«>g«£»je 
-f.&7t^«omiw^-y-7-yf-y^(i, fiB^-ttS 

mm pttemmmvmmzm tx^mx < . m. 
yyz'iroxmitcw isi«tc, ^-aifeaoffiR^^ 

•f&^com2^/^-y-7-y^y^t. «-aafe±t^^ 

[0 1 323 ( 3 ) ±EOIWrtt, fiCS^^^S^. 
lSfc*JV^T^^-y v >y f-y^Srtf-5 i. 0 tc LT^Jt 
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m.£bitm& r p <r>m. i mm®, a 2 tit 

itWZ&R POttilfc 2 1 *mith J: r> iz 

L-ctivn mfctwmmzit&mz. n 
wwmmzmix -vi->7i?to ± oizix 

[0133] ( 4 ) JJBStttffrCtt. ACT)® 

ssmx-hh. *wncMiar. mm&ZGi-mwiz 
&^xi>. vxjwmvm (niteftjg) zm&mmiz 
i.r>x z t mrntcw. mttawmiw& 
aawcao. ttc. mmi<zmx*z&t^m&# 

[an zv^<n^m*mmix*mto*7 

[02 ] W®®M3-~-v b 5 Onft&m&Zjfrffvv 

m. 

[04 ] mm£m&^&t>£9m<r>M&M** 

IH5 ] »«>x awf 1 Sfflntry 75-f » hfi 
[063 Mf>x^\WFi*fflvvtryr5>f^yMj 

^E?ilO^$:^-rSfcg:0. 
[08] >>xVW>iK««jfi^tt*:LT*tfc4a. 

[09] vd3mm;&£hw^v~;mtnm>'m 

[010] V^**P-*fcJ:iffiflH5««>*ife£iS 

-nam 

[01 1] V^t^-^fcffikvcfcMirtyJcTx? 
[012] *^fU:*££|!gPMfc<OHHfc, .ro# 

pbwb«*>s> vw<u- mizz -> xm&ztitift 
[01 3] A-ommfcAS&mwm. 

[014] *?74 7'74>SL<nSi£&mzWi<r>* 

[01 5] -r^ru-hH«MPa<oaS<0«7-2:^t 
K9JH. 



[01 6 ] T.r-y7*S 1 O^art^^TKtlJiTO. 
[017] ^•>x;\WFl£JflVvfc7r-f yT7-f> 
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